• • REMARKS" 

The Official Action of December 12, 2002 has been thoroughly studied. Accordingly, the 
changes presented herein for the application, considered together with the following remarks, are 
believed to be sufficient to place the application into condition for allowance. 

By the present amendment, independent claim 1 has been changed to recite that the 
thermoplastic synthetic resin film is substantially non-porous and moisture-pervious. Support for 
this limitation can be found on page 5, lines 13-14 of applicant's specification. 

In addition, independent claim 1 has been changed to correct the typographical error noted by 
the Examiner in line 5 of the claim. 

Also by the present amendment, new independent claim 9 has been added which recites a 
composite sheet formed from a thermoplastic synthetic resin fibrous sheet and a thermoplastic 
synthetic resin film which is bonded to the thermoplastic synthetic resin fibrous sheets to form a 
composite sheet having a substantially flat exposed surface defined by the thermoplastic synthetic 
resin film. 

In addition, new independent claim 10 has been added which recites a composite sheet 
formed from a thermoplastic synthetic resin fibrous sheet and a thermoplastic synthetic resin film in 
which the thermoplastic synthetic resin film is imperforated. 

Support for new claims 9 and 10 can be readily found in Fig. 2 which depicts the upper 
surface of the composite sheet as being substantially flat and imperforated. 

Entry of the changes to the claims is respectfully requested. 
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Claims 1, 7 and 8 stand rejected under 35 U.S.C. §112, second paragraph. Under this 
rejection the Examiner has noted an inadvertent typographical error in line 5 of claim 1 that has been 
corrected by the present amendment. 

With regard to claims 7 and 8, the Examiner noted that a JIS standard is recited which 
renders these claims indefinite. 

The Examiner notes that the rejection based upon the recitation of the JIS standard can be 
overcome by submitting a copy of the testing method which can be placed in the application file. 

In accordance with the Examiner's instructions, applicant is submitting herewith a copy of 
JIS L 1092 (Exhibit "A") together with an English language translation of this standard (Exhibit 
"B"). Also submitted is a copy of JIS L 1099 (Exhibit "C"). An English language translation of JIS 
L 1099 is being obtained and will be submitted to the Examiner in due course. 

Claims 1-9 are pending in this application. 

Claims l,4and5 stand rejected under 35 U.S.C. §102(b) as being anticipated by U.S. Patent 
No. 5,976,665 to Hansson. 

Claims 2 and 3 stand rejected under 35 U.S.C. §103(a) as being unpatentable over Hansson in 
view of U.S. Patent No. 6,025,049 to Ouellette et al. 

Claims 1 and 4-8 stand rejected under 35 U.S.C. §103(a) as being unpatentable over 
Hansson. 

For the reasons set forth below, it is submitted that all of applicant's pending claims are 
allowable over the prior art of record and therefore, each of the outstanding rejections of the claims 
should properly be withdrawn. 

Favorable reconsideration by the Examiner is earnestly solicited. 
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The Examiner has relied upon Hansson as disclosing a top sheet for absorbent articles that 
comprises a pervious thermoplastic film which is bonded to a nonwoven sheet. The Examiner notes 
that both layers may comprise thermoplastic materials and that the film is bonded to the nonwoven 
so as to form a plurality of parallel waves and toughs. 

The liquid permeable casing sheet of Hansson includes a first layer 2 which is corrugated to 
form the "waves" and "troughs" relied upon by the Examiner. As discussed at column 2, lines 57- 
59, Hansson requires the first layer 2 to have "rows of openings 6, disposed in the crests of the 
parallel wave-shaped corrugations." 

Although not specifically stated, one can conclude from the overall teachings of Hansson that 
the openings 6 are relied upon to limit the points of contact between the first layer 2 and the wearer's 
skin and to provide for ventilation. In any event, it is clear that the openings 6 are required by 
Hansson. 

Applicant's thermoplastic synthetic resin film is substantially non-porous and moisture- 
pervious. Accordingly, it is applicant's claimed thermoplastic synthetic resin film excludes the 
openings 6 of Hansson which would make applicant's thermoplastic synthetic resin film porous 
rather than non-porous. 

On page 3 of the Official Action the Examiner concedes that "Hansson. . . .does not disclose 
the particular water-resistance and moisture permeability." 

Nevertheless, the Examiner takes the position that: 

With regard to moisture permeability and water-resistance, either the material of 
Hansson would inherently posses these properties, or it would have been obvious to 
have optimized the moisture permeability and water resistance of the topsheet 
through the process of routine experimentation. 
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Applicant's independent claim 1 requires that the thermoplastic synthetic resin film is 
substantially non-porous. The openings 6 required by Hansson clearly render the first layer 2 would 
prevent the first layer from being non-porous. 

Accordingly, Hansson does not teach inherently or otherwise, applicant's claimed invention. 

It is further submitted that any modification of Hansson to "optimize the moisture 
permeability and water resistance of the topsheet through the process of routine experimentation" 
cannot be based upon, or directed by, applicant's own disclosure. That is, obviousness cannot be 
based upon modifying Hansson in view of applicant's disclosure as if applicant's own disclosure 
were available as a prior art reference. 

Hansson does not teach applicant's water-resistance and moisture permeability as concede by 
the Examiner. It may be proper to modify Hansson as the Examiner suggests, but the Examiner is 
required to rely upon a teaching that provides the motivation or suggestion for any modification 
under 35 U.S.C. §103. 

The Examiner's reliance upon Ouellette et al. does not address or overcome the differences 
between applicant's claimed invention and Hansson. 

Based upon the above distinctions between the prior art relied upon by the Examiner and the 
present invention, and the overall teachings of prior art, properly considered as a whole, it is 
respectfully submitted that the Examiner cannot rely upon the prior art as required under 35 U.S.C. 
§102 as anticipating applicant's claimed invention. Moreover, the Examiner cannot properly rely 
upon the prior art under 35 U.S.C. § 103 to establish a prima facie case of obviousness of applicants' 
claimed invention. 
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It is, therefore, submitted that any reliance upon prior art would be improper inasmuch as the 
prior art does not remotely anticipate, teach, suggest or render obvious the present invention. 

It is submitted that the claims, as now amended, and the discussion contained herein clearly 
show that the claimed invention is novel and neither anticipated nor obvious over the teachings of 
the prior art and the outstanding rejection of the claims should hence be withdrawn. 

Therefore, reconsideration and withdrawal of the outstanding rejection of the claims and an 
early allowance of the claims is believed to be in order. 

It is believed that the above represents a complete response to the Official Action and 
reconsideration is requested. 

If upon consideration of the above, the Examiner should feel that there remains outstanding 
issues in the present application that could be resolved, the Examiner is invited to contact applicants' 
patent counsel at the telephone number given below to discuss such issues. 

To the extent necessary, a petition for an extension of time under 37 CFR §1.136 is hereby 
made. Please charge the fees due in connection with the filing of this paper, including extension of 
time fees, to Deposit Account No. 12-2 136 and please credit any excess fees to such deposit account. 



Respectfully submitted, 




Michael S. Gzybo 1 
Reg. No. 32,816 



BUTZEL LONG 
350 South Main Street 
Suite 300 

Ann Arbor, Michigan 48104 
(734) 995-3110 
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Marked-Up Copy of the Claims 
As Amended on March 1 L 2003 



1. (Twice Amended) A composite sheet comprising: 

a substantially non-porous and moisture-pervious thermoplastic synthetic resin film having an 
upper and a lower surface; 

a thermoplastic synthetic resin fibrous sheet bonded to at least one of the upper and lower 
surfaces of said thermoplastic synthetic resin film; 

a plurality of [or] bulgy structural zones formed on a surface of the thermoplastic synthetic 
resin film that is opposed to said thermoplastic synthetic resin fibrous sheet, the plurality of bulgy 
structural zones extending in one direction in parallel and spaced apart from one another; and 

substantially flat zones defined between adjacent ones of the bulgy structural zones, 

said thermoplastic synthetic resin film being welded along said bulgy structural zones to said 
thermoplastic synthetic resin fibrous sheet. 

New claims 9 and 10 were added as follows: 

-9. (New) A composite sheet comprising: 
a thermoplastic synthetic resin fibrous sheet; 

a thermoplastic synthetic resin film bonded to the thermoplastic synthetic resin fibrous sheets 
to form a composite sheet having a substantially flat exposed surface defined by the thermoplastic 
synthetic resin film; 
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a plurality of bulgy structural zones formed on a surface of the thermoplastic synthetic resin 
film that is opposed to said thermoplastic synthetic resin fibrous sheet, the plurality of bulgy 
structural zones extending in one direction in parallel and spaced apart from one another; and 
substantially flat zones defined between adjacent ones of the bulgy structural zones, 
said thermoplastic synthetic resin film being welded along said bulgy structural zones to said 
thermoplastic synthetic resin fibrous sheet.— 

--10. (New) A composite sheet comprising: 

an imperforated thermoplastic synthetic resin film having an upper and a lower surface; 

a thermoplastic synthetic resin fibrous sheet bonded to at least one of the upper and lower 
surfaces of said thermoplastic synthetic resin film; 

a plurality of bulgy structural zones formed on a surface of the thermoplastic synthetic resin 
film that is opposed to said thermoplastic synthetic resin fibrous sheet, the plurality of bulgy 
structural zones extending in one direction in parallel and spaced apart from one another; and 

substantially flat zones defined between adjacent ones of the bulgy structural zones, 

said thermoplastic synthetic resin film being welded along said bulgy structural zones to said 
thermoplastic synthetic resin fibrous sheet- 
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Exhibit A 
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Testing methods for water resistance 
of textiles 




ICS 59.080.01 

Descriptors : textile products, cloth, water-resistance tests, waterproof materials 
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Foreword 

This translation has been made based on the original Japanese Industrial 
Standard revised by the Minister of International Trade and Industry 
through deliberations at Japanese Industrial Standards Committee in 
accordance with the Industrial Standardization Law. Consequently JIS 
L 1092 : 1992 is replaced with JIS. L 1092 : 1998. 

Date of Establishment: 1977-03-01 
Date of Revision: 1998-06-20 

Date of Public Notice in Official Gazette: 1998-06-22 
Investigated by: Japanese Industrial Standards Committee 
Divisional Council on Consumer Life 




JIS L 1092:1998, First English edition published in 1999-04 



Translated and published by: Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 



In the event of any doubts arising as to the contents, 
the original JIS is to be the final authority. 

© JSA 1999 . 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or 
utilized in any form or by any means, electronic or mechanical, including photocopying and microfilm, 
witiiout permission in writing from the publisher. 



Printed in Japan 



JAPANESE INDUSTRIAL STANDARD JIS L 1092 :1998 



Testing methods for water resistance of textiles 



Introduction This Japanese Industrial Standard was made on the basis of ISO, 811, Textile 
fabrics— Determination of resistance to water penetration— Hydrostatic pressure test pub- 
lished in 1981 as the first edition, ISO 4920, Textiles— Determination of resistance to 
surface wetting (spray test) of fabrics published in 1981 as the first edition and ISO 9865, 
Textiles— Determination of water repellency of fabrics by the Bundesmann rain-shower test 
published in 1991 as the first edition without changing the technical contents with the 
exception of the following items added. 

a) Definitions, sampling of test specimens and conditioning specified conventionally in the 
Japanese Industrial Standard were added. 

b) B method of the water penetration test (hydrostatic pressure method, constant hydraulic 
pressure method and water leakage method) specified conventionally in the Japanese 
Industrial Standard was added.. 

c) A method of the water penetration test (constant hydraulic pressure method and water 
leakage method) and B method of the rain test specified conventionally in the Japanese 
Industrial Standard were also added. 

1 Scope This Japanese Industrial Standard specifies the testing methods for water re- 
sistance of textiles. 

Remarks 1 Water resistance is a generic term of water proofing, resistance to surface 
wetting, water leakage, etc. 

2 The following standards are the corresponding International Standards to this 
Standard: 

ISO 811: 1981 Textile fabrics— Determination of resistance to water 
penetration— Hydrostatic pressure test * , 

ISO 4920: 1981 Textiles— Determination of resistance to surface wetting , 
(spray test) of fabrics 

ISO 9865 : 1991 Textiles— Determination of water repellency of fabrics 
by the Bundesmann rain-shower test 

2 Normative references The following -standards, contain provisions which, through 
reference in this text^ constitute provisions of this Standard. The latest editions of them apply. 

JIS K 0117 General rules for infrared spectrophotometric analysis. 

JIS K 1521 Perchloroethylene ^ ... ....... 

JIS K 2246 Rust preventive . oils ' . \ 

JIS K 8322 Chloroform - ' ' ' 

JIS K 8848 Hexane 

JIS K 8858 Benzene 

JIS K-8.891 Methanol 
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General principles of physical testing methods for textiles 
Care labelling of textile goods 

Standard adjacent fabrics for staining of colour fastness test 
Testing methods for woven fabrics 
Filter paper (for chemical analysis) 
Glass apparatus for chemical analysis 
Humidity — Measurement methods 

For the purpose of this Standard the following definitions apply,: 

a) standard condition of laboratory The condition that the temperature, humidity and 
the tolerance on them in laboratory are the temperature of (20±2) °C and the relative 
humidity of (65 ±2) % which are specified in JIS L 0105. 

Remarks: Use a Meteorological Agency type or Assmann's aspiration psychrometer as 
specified in JIS Z 8806 to determine the temperature and use the humidity 
table by Sprung's formula to determine the relative humidity. ' * 

b) standard condition, of test specimen The condition under which the test specimens are 
allowed to stand and come to a constant weight 

c) constant weight The mass of the test specimen when weighed at intervals not shorter 
than one hour and thus obtained difference between two measurements has come to 
within 0.1 % of the mass at the latter measurement. . _ 

4 Classification of tests The tests shall be classified as shown below:. 

a) Test for water penetration (Hydrostatic pressure method) This test applies mainly 
to textile fabrics with no air permeability. - 

^ 1) Method A (Low hydraulic pressure method) 
2) Method B (High hydraulic pressure method) ( ] ) 

Note (') This method usually applies to the test specimens which can be tested by 

applying a hydraulic pressure exceeding 10 kPa. : : ' 

■ * . ^ . 

b) Test for resistance to surface wetting (Spray method) This test applies to textile 
fabrics with air permeability. 

c) Rain test (Shower test) method A 

5 Sampling and conditioning of test specimens 

5. 1 Sampling and preparation of test specimens The test specimens shall be sampled at 
random from the area distant — of width from both selvages and not less than 1 m from the 
end in the case of woven fabric or kilted fabric while, in the case of product, be sampled from 
the front cloth of the fabric, and they shall be brought to standard condition. 
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Remarks : If it is impossible to keep the laboratory at standard condition, place the test 
specimen in a closed container (containing 36 % sulfuric acid) maintained at 

(20 ± 2) °C and bring to a constant weight. 

> v . 

5.2 Conditioning of test specimens - If necessary, carry out the following conditionings 
on the test specimens specified in 5.1 separately or in combination and then carry out the tests 
specified in 6. 

Remarks: The waterproof retention of the conditioned. test specimens shall be calcu- 
lated by the following formula down to one. decimal place after testing the 
test specimen before conditioning and after conditioning in accordance with 
the methods specified in 6. 

A 

Waterproof retention (%) = — x 100 . ' . 

where, A Q : test value: of non-conditioned test specimen 
A: test value of conditioned .test specimen 

a) Laundry treatment One of the following methods is used : 

1) Method A (method to use a- stirring type washing machine) Use the method speci- 
fied in 6.23.1 of JIS L 1096 ancf use drip dry as drying method. 

2) ' Method (method to .use a cylinder, iype washing- machine) Use the method 

specified in 6^23.2 of JIS I> 1096. \~r..-:\;L. . 

3) Method C (method to use an el ectric^ wishing machine for domestic use) Use the 
method specified in No. 103 of Attached Table 1 of JIS L 0217. 

b) Dry cleaning treatment Put approximately 3.78 / of perchloroethylene ( 2 ) at approxi- 
mately 30 °C; in the cylinder of wash cylinder type washer as shown in Fig. 1, insert an 
approximately 50 cm X 50 cm test specimen and a load cloth ( 3 ) adjusted to become 
approximately 0.45 kg in their combined weight and operate the washer for 10. minutes. * 

Dehydration is carried out by a. centrifuge until almost all water is removed.: If it is 
impossible to do so, press lightly to remove water, place between filter papers or cloth 
and press again to remove the water. Do not use a mangle to squeeze. 

Dry using any one selected from among the following four methods : 

Notes ( 2 ) The perchloroethylene is as specified in JIS K 1521. 

( 3 ) The cotton cloth (standard adjacent fabric for staining No. 3) specified in 
JIS L 0803 whose edges are hemmed and size is the same as the test 
specimen is used. . 
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Cylinder volume U .34 1 
Rotary shaft angle 50° 




Fig. 1 Wash cylinder type washer 



1) Screen drying After centrifuging, dry the test specimen by smoothing unnatural 
wrinkles without twisting or elongating, and spreading on a flat screen mesh or a 
surface drilled with similar holes. Natural drying shall be used. In order to enhance the 
efficiency of the test, it may be dried nua dryer at not higher than 70 V. 

2) Line drying After centrifuging, grip two comers so,, that the warp or the wale 
direction is vertical and dry by suspending in a place without ventilation at room 
temperature. . " 

Remarks: Line drying should not be used for fabrics likely to be elongated easily in 
the wale direction. 

3) Drip drying Without centrifuging the test specimen, grip two corners so that the 
warp or the wale direction is vertical and dry by suspending in a place without 
ventilation at room temperature. ' 

Remarks : Drip drying is used for wash and wear fabrics. 

4) Tumble drying After centrifuging, put in a tumble 'dryer and operate^ at the temper- 
ature of 50 °C to 70 °C for 30 minutes or until the test specimen dries. 

c) Weathering treatment Perform the method specified in 5.36 of JIS K 2246. The 
time taken for one time of treatment shall be 20 hours. - 

6 Testing methods 

6. 1 Test for water penetration (Hydrostatic pressure method) The test shall be carried 
out by the hydrostatic pressure method in accordance with the following method A (Low 
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hydraulic pressure) or method B (High hydraulic pressure method). 

In addition to the hydrostatic pressure method, the constant hydraulic pressure method or 
water leakage method specified in Annex 1 may be used. 

a) Method A (Low hydraulic pressure method) is as follows : 

1)* Apparatus and material The following apparatus and material shall be used : 

1. 1) Water penetration test apparatus (for low hydraulic pressure) The apparatus 
- shown in Fig. 2 or those equivalent thereto whose rate of increase of water pressure 

is (60±3) cm/min and (10±0.5) cm/min. The clamp shall be of such size that the . 
part of the test specimen which touches the water is 100 cm 2 . 

1. 2) Hydraulic pressure gauge (manometer) With 0.5 cm scale and of approximately 
1 m or higher in the maximum water level when raising the water levelling appa- 



ratus. 



1.3) Water The distilled or ion-exchange water maintained at (20±2) °C in the test 
shall be used and the chosen alternative shall be stated in the test report. 

Informative reference: Water temperature influences sometimes the test result. 

Unit : mm 



> Hydraulic pressure ^ 
gauge (manometer) / \ 



Water levelling apparatus 



Water, 



. Connecting 
' tube 



Clamp 
Test piece 




2) 



Water outlet ". 

Fig. 2 Water penetration test apparatus (for low hydraulic pressure) 

Procedure From the test specimens specified in 5, sample test pieces each measur- 
ing approximately 15 cm X 15 cm, take five- sheets of them for the following each test, 
mount the test pieces on the water penetration test apparatus shown in Fig. 2 in such a 
way that the front surface ( 4 ) touches the water, raise the water level by raising the 
water levelling apparatus containing water at a speed of (60±3) cm/min or (10±0.5) 
cm/min and measure the water level 1 to an accuracy of cm at the time when the water 
comes out from three places on the. reverse surface of the test pieces. The accuracy of 
the water level to be reported is 

— less than 1 m : 0.5 cm 

— from 1 m and less than 2 m: 1.0 cm 



— 2 m or more : 



2.0 cm 



Each result of five test pieces and the average value shall be expressed down to first 
decimal place. If the water does not come out from three places even when the water 
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level is raised, measure the water level at the time when the water comes out from one 
or two places and state that effect in the test report. 

The extremely small water drops which do not grow after being formed and the 
waterdrops formed by penetrating through the same place shall be ignored. 

Note ( 4 ) The front surface is the waterproofed surface or the surface the water, 
touches at the tiine of use. 

Informative reference : The "test for water penetration, method A (Low hydraulic 

pressure method) is the same test method as that in ISO 811. 

b) Method B (High hydraulic pressure method) is as follows : 

1) Apparatus and material The following apparatus and material shall be used: 

1. 1) Water penetration test apparatus (for high hydraulic pressure) The apparatus 
shown in Fig. 3 or those equivalent thereto whose rate of increase of water pressure 
is 100 kPa per minute, 1 ■ . - 

1.2) Water The distilled or ion-exchange water maintained at (20±2)°C in the test 
shall be used and the chosen" alternative shall be stated in the test report. 

2) Procedure From the test specimens specified in 5, sample the test pieces each 
measuring approximately 15 cm X 15 cm, take five sheets of them for the following 
each test, mount the test pieces on the water penetration test apparatus shown in Fig. 3 
in such a way that the front surface ( 4 ) touches the water, fill. the cylinder with water, 
turn the piston handle to apply hydraulic pressure at a rate 6f 100 kPa per inimite and 
measure the water pressure (kPa) to an accuracy of — of the scale of the pressure 
indicator at the time when the water comes out from" three places on the reverse 
surface of the test pieces. * 

The average value of five measurements shall be expressed down to first decimal 
place. If the water does not come out from three places even when the hydraulic 
pressure is raised, measure the water level at the time when the water comes out from 
one or two places and state that effect in the test report. . 

The extremely small water drops which do not grow after being formed and the 
waterdrops formed by penetrating through the same place shall be ignored. 
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Upper handle 



Unit : cm 




Cylinder 




24 



32 



Fig* 3 Water penetration test apparatus (for high hydraulic pressure) 

6. 2 Test for resistance to surface wetting (Spray test) The test for resistance to surface 
wetting shall be as follows :.. . 

a) Apparatus and material The following apparatus and material shall be used : 

1) Apparatus for test for resistance to suffice wetting The apparatus shown in Fig. 4 
or those equivalent thereto with the glass fiirihef of 250 ml or larger in volume and the 
spray nozzle capable of spraying 250 ml of water in 20 seconds to 30 seconds. 

2) Test piece holder The metal holder of 150 mm diameter or that equivalent thereto. 

3) Comparison examples for wetting condition The examples to which the rating 
number is given according to the wetting conditions as shown in Fig. 5. 

4) ' Water The distilled or ion-exchange water maintained at (20±2) °C in the test shall 

be used and the chosen alternative shall be stated in the test report. 

b} Procedure . From the test specimens specified in 5, sample three sheets of test pieces 
measuring approximately 2Q cm X 20 cm, mount a test piece on the holder without 
creasing, make the center of spray coincidie with the center of the test piece holder using 
the apparatus for the test of resistance (see Fig: 4) to surface wetting so that the warp 
direction of the test piece is parallel s the flow of water down. Pour 250 ml of water into 
the glass funnel to spray on the test piece within 25 seconds to 30 seconds. 

Remove the holder from the stand, hold horizontally with its one end, face the front 
surface of the test piece downward, tap another end against a solid object, turn by 180° 
and repeat the same procedure as before to drop the excessive water drops. Compare the 
wetting condition of the test piece as attached to the holder with the comparison example 
for wetting condition specified in Fig. 5 to assess. No middle rating is taken. 
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Informative reference: The test for the resistance to surface wetting (Spray test) is the 

same test method as specified in ISO 4920. 



i 




Glass funnel ( 0150) 
Funnel holder . 



Rubber tube (to connect the funnel 
and the spray nozzle) 

Spray nozzle 



Stand 



Test piece 

Test piece holder 

Wooden support 




Unit : mm 




spray nozzle 

Fig. 4 Apparatus for the test of resistance to surface wetting 



12 holes 0 0.9 
on central circle 
0 21.4 

6 holes 0 0.9 
on central circle 

0 10 

one hole 
0 0.9 on center 
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1 : Complete wetting of whole upper surface. 

2: Half wetting of whole of upper surface and small individual wetting of penetrating 
the cloth. ■ ■ ' . * 

3 : Wetting of upper surface at small spray points, 

4 : Slight random sticking or wetting of upper surface. 

5 : No sticking or wetting of upper surface. 

Fig. 5 Comparison sample of wetting condition 

6. 3 Rain test (Shower test) method A The rain test method A shall be as follows : 
In addition to the method A, the method B specified in Annex 1 may be used. 

a) Apparatus and material The apparatus and material shall be as follows : 

1) Bundesman rain-shower test apparatus The apparatus shown in Fig. 6 or tlujse 
equivalent thereto which consist of rain shower equipment and testing device. The rain 
shower equipment comprising a system of about 300 identical drop-forming nozzles 
(nozzle of 4 mm diameter to produce a waterdrop of approximately 0.07 ml) over a 
circular surface (area of approximately 1 300 cm 2 ) of 406 mm diameter shall be 
capable of producing a rain shower of the flow rate of (100± 5) ml/min per 100 cm 2 . 

The testing device shall be so constracted that four cups are mounted on the stand 
for the centerline of the cup to be inclined at 15° from the vertical and the stand rotates 
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approximately six turns in one minute. Each test cup, the outer diameter of which is 
100 mm, enables the specimen (tested area of 80 cm 2 ) to be mounted on the upper part 
by means of a test piece clamping ring and the water passing through the test piece to 
be collected in the cup.. In addition/each cup comprises a polished stainless steel wiper 
of 48 mm in length (Informative reference : Curved slightly to the top in the longi- 
tudinal direction with radius ..of curvature 630 mm), 5 mm in width and 5 mm in radius 
^ of rounded scraper edge. The wiper is pressed against the underside of the. test piece 
during testing with force of 2.5 N to describe 20 reciprocating rotary movements per 
minute at an angle of 100°: The distance between the waterdrop-forming nozzle of rain 
shower equipment and the center of the test piece mounted on the testing device shall 
be 1 500 mm. 




Unit : mm 



Rain shower equipment 



Waterdrop-forming nozzle 



Test device . 



Fig. 6 Bundesmann rain-shower test apparatus 



2) Comparison samples for wetting condition The reference -samples specifying the- 
assessment according to the wetting conditions as illustrated in Fig. 7. . - 




Grade 1 

Fig. 7 Refernce photographs for comparison of wetting condition 
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3) Centrifuge Comprising a disc with a horizontal test piece mounting surface of; 
diameter 175 mm rotating at 700 rpm (the time required to attain this speed is between: 
Is and 2 s> The total mass of the rotating part shall be 410 g. On the test piece 
mounting surface, approximately 50 ribs (1 mm in height) are provided in a. radial 
arrangement, and four steel pins of 6 mm long spaced 60 mm away from the center of 
the rotary axis are provided in an equally spaced arrangement' to secure the test pieces. 

4) Balance Capable of weighing to an accuracy of 0.01 g. 

5) Water Temperature of (20±3)*C. Temperature, hardness and pH during the test 
shall be recorded. 

b) Preparation of rain-shower After checking each part of the test apparatus, switch on 
\ v the rain shower equipment for approximately 15 minutes to set the rain flow control 

valve of the rain shower equipment so that (200 ± 10) ml; of water is collected in each 
cup after 2.5 minutes. 

c) Procedure From the specimens specified in 5, sample four sheets of circular test pieces 
of 140 mm diameter, weigh their mass to an accuracy of .0.01 g, mount on the test cups 
and start the operation after fixing them on the stand of the test device. After exposing 
the test pieces to the rain-shower for 10 minutes (rain falling time may be 1 min or 5 
min), stop rain falling. Assess the wetting condition of upper surface of the test pieces by 
visual comparison with the reference samples, remove the test pieces from , the cups; 
mount on the centrifuge, operate for 15 seconds to remove the excessive drops on the test, 
pieces and weigh immediately the mass to- an accuracy of 0.01 g. Then measure the 
volume of the water which has passed through the test pieces and is collected in the cups 
to determine the leakage (ml). 

The test results shall be expressed, by calculating the amount of water absorption (g) 
and the rate of water absorption (%) by the following formulas, with the average of four : 
sheets to the integer place for the water repellency, down to two decimal places for the 
amount of water absorption and down to one decimal place for the rate of water 
absorption. 

Amount of water absorption (g) =M- M 0 

Rate of water absorption (%) = M "^ tf " x 100 

where M 0 : mass of test pieces before the test (g) 
M: mass of test pieces after the test (g) 

Informative reference : The rain test (Shower test) is the same test method as that in ISO 

9865 

7 Test report The test report shall include the following information. If the conditioning 
of specimen specified in 53 is carried, out, the method of conditioning, number of times of 
conditioning and circumstances at the time of conditioning shall be stated as well. 



a) Test for water penetration (Hydrostatic pressure method) 
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1) Classification of test 

2) Measured values : water level (method A) or water pressure (method ~B) when water 
comes out from three places . . 

b) Test for resistance to surface wetting (Spray test) Result of assessment of each test 
specimen * . 

c) Rain test (Shower test) method A 

1) Amount of water absorption and rate of water absorption 

2) Wetting condition of surf ace 

3) Water leakage , • -, 

-■' 4) Temperature, hardness and pH of the water used for the shower 

5) Amount of rain fall and time of rain falling, where appropriate 
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Annex 1 (normative) Testing methods for water resistance 



1 Scope This Annex specifies the test for water penetration based on constant hydraulic 
pressure method or water leakage method and the rain test method B which have been 
specified conventionally in the Japanese Industrial Standard. 

2 Classification of tests The tests shall be classified as given in the following : 

a) Test for water penetration (Constant hydraulic pressure method or Water leakage 
method) This test applies mainly to textile fabrics with no air permeability. 

1) Method A (Low hydraulic pressure method) 1 

2) Method B (High hydraulic pressure method) (') 

Note ( ! ) Usually, this test applies to the specimens capable of being tested applying, 
hydraulic pressure of 10 kPa or higher. 

b) Rain test (Shower test) method B 

3 Test methods \ 

3. 1 Test for water penetration (Constant hydraulic pressure method or Water leakage 
method) The test shall be- carried out by the constant hydraulic pressure method or the 
water leakage method in accordance with Method A (Low hydraulic pressure method) or 
Method B (High hydraulic pressure method). - 

a) Method A (Low hydraulic pressure method) shall be as follows : 

1) Apparatus and material The following apparatus and material shall be used : 

1. 1) Apparatus for water penetration test (for low hydraulic pressure) The same 
apparatus as in 6*1 a) 1.1) in the body. 

1. 2) Hydraulic pressure gauge (manometer) The same gauge as in 6.1 a) 1.2) of the 
body. 

1.3) Stopwatch With a 0.5 s scale. : ^ 

L4) Measuring cylinder With a 1 ml scale. 

1.5) Water Distilled or ion-exchange water maintained at (20±2)"°C in the test- shall 
be used and the chosen alternative shall be stated in the test report. 

2) Procedure From the test specimens specified in 5, sample the test pieces each 
measuring approximately 15cmX 15 cm, take five sheets of them for the following 
each test, mount the test pieces' on the apparatus for water penetration test (for low 
hydraulic pressure) in such a way that the front surface ( 2 ) touches the water, raise the 
water levelling device filled with water at a rate of (60±3)cm/min or (10±0.5) 
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cm/min, obtain the resistance to water penetration by either of the following methods 
and express the average value of five measurements down to one decimal place. In this 
* case, the method used shall be stated. 

Note ( 2 ) Front surface is the waterproofed surface or the surface the water touches 
at the time of the use. ' . - 

2. 1) Constant hydraulic pressure method When the water is raised to a given level 
and allowed to stand as it is, the time required until the water comes out from the 
reverse side of the test piece at three places is measured. to an accuracy of 0.5 s. In 
the test result, the. given water level shall be stated. If the waiter does not come but at 
three places, the time required until the water comes out at one place or two places 
is measured or the measurement is . made by changing the water level higher. The 
change of water level shall be also stated in the report. ...■*.- 

The extremely small waterdrops which do not grow after being formed shall be 
ignored. 

2.2) Water leakage method After raising the water level up to a given level, thei 
volume (ml) of the water passing through the test piece is measured after the given 
time has passed by putting in a measuring cylinder. The volume per unit area (cm 2 ) 
is expressed. In. the test result, the given water level and the given time shall be 
stated. 

) Method B (High hydraulic pressure method) shall be as follows : 

1) 1 Apparatus and material The following apparatus and material shall be used. 

1. 1) Apparatus for water penetration test (for high hydraulic pressure) The equiv- 
alent of the apparatus in 6.1 K) 1.1) of the body. 

1.2) Stopwatch With a 0.5 s scale. 

1.3) Measuring cylinder With a 1 ml scale. 

1.4) Water Distilled or ionrexchange water maintained at (20±2) °C .in the test shall 
: be used and the chosen alternative shall be stated in the test report 

2) Procedure From the test specimens specified in 5, sample the test pieces each 
measuring approximately 15 cm X 15 cm^ take five sheets of them for the following 
each test, mount them on the apparatus for water penetration test (for high hydraulic 
pressure) in such a way that the front surface ( 2 ) touches the water, fill the cylinder 
with water, turn the pistoij handle to apply hydraulic pressure at a rate of 100 kPa per 
minute, obtain the resistance to water penetration by the following each method and 
express the average value of five measurements down to one decimal place. In this 
case, the method used shall be stated. - 

2. 1) Constant hydraulic pressure method When a given hydraulic pressure is applied 
and allowed to stand as it is, the time required until the water comes out from the 
reverse surface of the test piece at three places is measured (to an accuracy of 0.5 s). 
In the test result, the given hydraulic pressure (kPa) shall be stated. If the water does 



16 . 

L 1092 : 



1998 



not come out at three places, the time required until the water comes out at one 
place or two places is measured or the measurement is made by changing the 
hydraulic pressure higher. The change of the" hydraulic pressure shall, be stated in the 
report. 

The extremely small watexdrops which do not grow after being formed shall be 
ignored. . 

2.2) Water leakage method After applying a given hydraulic pressure, the water 
which has passed through the test piece is collected in- a measuring cylinder after the 
given time and its volume (ml) is measured to be expressed down to one decimal 
place per unit area (cm 2 ). In the test result, the given hydraulic pressure (kPa) and 
the given time shall be stated. 

3.2 Rain test (Shower test) method B 

Remarks : In this test, the resistance to surface wetting of test piece can be obtained in 
accordance with 6.2 of the body. 

a) Apparatus and material The following apparatus and thaterial shall be used. 

1) Apparatus for artificial rain test The apparatus shown in Fig; 6 of the body. 

2) Rain quantity gauge * Capable of measuring the quantity of rain. 

3) Filter paper Use circular filter paper (15 cm in diameter) of class 2 specified in JIS 
P3801. 

4) Carpet Capable of preventing water from splashing at the time of raiii falling. 

5) Balance Capable of weighing to an accuracy of 0.1 g. 

6) Water Distilled or ion-exchange water maintained at (20±2) °C in the test shall be 
used and the chosen alternative shall be stated in the test report. . 

b) Procedure Using the apparatus for artificial rain fall test shown in Annex 1 Fig. 1, 
select the amount of water supply of the artificial rain fall apparatus and the position 
where the test piece hold is set so that; when the rain falls on the rain gauge placed on the 
carpet, the amount of the rain becomes 6 mm/h to 8 mm/h ( 3 ). 

From the specimens specified in 5, sample three sheets of the. test pieces each 
measuring approximately 20 cm X 20 cm, attach one sheet of the filter papers for water 
absorption of the known mass weighed to an accuracy of 0.1 g to the reverse side of each 
test piece to mount the test piece on the test piece holder, set them in the place where the 
artificial rain fall apparatuses put and allow the rain to fall* for five minutes ( 4 ). When the 
rain falls, immediately take the filter paper, away . to weigh its mass, calculate the 
permeation quantity ( 5 ) by the following formula and express the average value of three 
measurements down to two decimal places. The chosen alternative in the amount of rain 
fall and the time of rain fall shall be stated in the; test report 

Permeation quantity (g) =M-M 0 
where, M 0 : mass of filter paper before the test (g) 
M: mass of filter paper after the test (g) 
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Notes ( 3 ) The amount of rainfall of 6 mm/h to 8 rnm/h is the amount of ordinary 
rainfall. When testing in an area of heavy rainfall, increase the amount of 
rain to 10 mm/h to 15 mm/h. 

( 4 ) When testing umbrella cloth, etc., increase the time of rainfall to 15 
minutes. 

( 5 ) When, the permeation quantity comes to 5 g or more, stop the test and retest 
by changing the amount of rainfall and the time of rainfall. 



Spray nozzle 



/am 



/ / 



oo 



\ \ 
\ \ 



Test piece 



Test piece holder 





Water control valve • 



Unit : cm 
* — Water inlet 



Unit : mm 



o 








V////,, 


Spray nozzle 




Annex 1 Fig. 1 
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4 Test report The test report shall include" the following information for each type of the 
tests. If the conditioning of specimens specified in 5.2 of the body is carried out, the method 
of treatment and the number of times of the treatment carried out and the condition ai the 
time of treatment shall be recorded. 
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a) Test for water penetration 

1) Type of test 

2) Measured values 

Water level (Method A) or hydraulic pressure (Method B) at the time of water flow 
from three places 

b) Rain test (Shower test) method B 

1) Permeation quantity 

2) As required, amount of rainfall, time of rainfall and number of times of rainfall 
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Annex 2 (informative) Determination of waterproofing agents 

1 Scope This Annex specifies the determination of waterproofing agents used on water- 
proofed fabrics by infrared spectrophotometry analysis. 

Remarks: Waterproofing agents to be subjected to the determination as given in this 
Annex are shown in Annex 2 Table 1. Depending on the operation of this 
Annex, processing agents used for the purposes other than waterproofing' may 
also be detected. 

Annex 2 Table! Classification of waterproofing agents 
and extraction solvents 



In the Table, O indicates capable of extraction, A indicates capable of extraction depending on the kind of 
fiber, and x indicates incapable of extraction. 
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Notes (*) Types of rubber include isoprenes, butadianes, styrenebutad[ienes, 

chloroprenes, acrylonitrile-butadienes, and natural rubbers (isoprene). 

( 2 ) When extracting by benzene, acetate fibers are dissolved and interfere with 
the test, and shall be, therefore, separated by column chromatography, etc. 



2 . Apparatus An infrared spectrophotometer satisfying the performance requirements 
specified in JIS K 0117 shall be used. 

3 Procedure 

3. 1 Extraction Prepare a test piece of approximately 5 g from the specimen, place it in a 
200 ml round bottom flask with a reflux condenser, and add 150 ml of extraction solvent ( 3 ). 

Extract for 1 h by heating to the boiling point of the extraction solvent, and filter the 
extracted liquid while warm using a sintered-glass filter ( 4 ). Put into a 200 ml egg-apple type 
flask, and concentrate using a rotary evaporator until the extracted liquid becomes 2 ml to 3 
ml. 
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Notes ( 3 ) For extraction solvent, use benzene as specified in JIS K 8858, methanol 
as specified in JIS K 8891, or 1, 1, 2-trichloro-l, 2, 2-trifluoroethane (refer 
to the Annex 2 Table 1). 

> 

C ) The sintered-glass filter is as given in JIS R 3503, and the glass filter plate 
is that of fine pore symbol 2. 

3.2 Refining Fill glass wool into a column chromatography tube of 10 mm to 15 mm in 
inside diameter and 200 mm to 300 mm in length, and fill the mixture of hexane ( 6 ) in 
column chromatography silica gel ( 5 ) until it reaches approximately 150 mm in height Add 
in this the extracted liquid concentrated as given in 3.1, and titrate approximately 100 ml of 
hexane (-), chloroform ( 7 ), and methanol, in that order, into the column chromatography 
tube. Receive the liquid passed through the chromatography tube for each solvent in a 100 ml 
egg-apple type flask ( 8 ) and remove by fractionating.using a rotary evaporator. 

Notes ( 5 ) Use silica gel of 40 mesh to 80 mesh. To achieve a height of approximately 
15 cm, approximately 5 g of silica gel is required for an inner diameter of 10 
mm, and approximately 10 g of silica gel is required for an inner diameter of 
15 mm. . 

( 6 ) Use hexane as specified in JIS K 8848. 

( 7 ) Use chloroform as specified in JIS K 8322. 

( 8 ) If qualitative determination as given in 33 is difficult, reperform the 
procedure of 3.1, and separate the mixture by finely fractionating the same 
solvent in 3JL. 

3.3 Determination Prepare the extracts refined in 3,2, using potassium bromide tablets 
for solid extract, and using thin film for viscous extract, and measure the infrared absorption; 
spectrum as given in JIS K 0117. Determine by comparison with the standard waterproofing 
agent spectral diagrams previously prepared. Examples of spectral diagrams obtained using 
the tablet method of potassium bromide are provided in Annex 2 Figs. 1 to 12, 

4 Test report The test report shall include the following information : 

a) Result of determination 

b) Extraction solvent 

c) Measuring conditions of the infrared absorption spectrum 
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Annex 3 (informative) Complement of the body and Annex 1 

T 

This Annex 3 is to complement the matters related to the specifications in the body and 
the Annex 1 thereto and does not form a part of this Standard. 

Test methods In addition to the test methods specified in the body, there are the following 
test methods: 

1 Test for resistance to surface wetting (Water drop method) In addition to the test for 
resistance to surface wetting (Spray test) in 63 of the body; there is the following water drop 
method : 

a) Apparatus and material The apparatus and material are as follows : 

1) Test piece holder The test piece holder shall be made of metal and be of 15 cm in 
diameter. 

2) Burette A burette capable of dividing to 0.1 ml. . : .. 

3) Stopwatch A stopwatch with a 0.5 s scale. 

4) Water Use distilled water or ion-exchange water, with the temperature at the time of 
test, as a rule, (20 ±2) °C. If the temperature is other than this, record the tempeTature. 

b) Procedure From the specimen specified in 5 of the body, prepare three Jest pieces of 
approximately 20 cm X 20 cm, attach to. the test piece holder of 15 cm, in diameter so that 
there are no wrinkles, drop 0.1 ml water on each of five, places from a height of 2 cm above 
the flat test piece using a burette, measure the time (s) until the water penetrates into the test 
piece, and express as the mean value of the three test pieces to one decimal place. 

2 Rain test (Shower test) In addition to the rain tests in 6 3, of the body and 3.2 of Annex 
1, there are the following Methods A and B. Method A is very similar to AATCC Test 
Method 35 Water Resistance: Rain Test. Method B is very similar to BS 5066* Method of 
test for the resistance of fabrics to an artificial shower. „ , : u 

a) Method A (AATCC Method) 

1) Apparatus and material The apparatus and material are as follows : 

1. 1) Water tester The water tester is as shown in Annex 3 Fig. 1, and is capable of 
raising the height of the water column between 0.6 m and 2.4 m, by 0.3 m as a unit. 

1. 2) Filter paper for absorption Use class 2 circular filter paper (15 cm in diameter) 
as given inJIS P 3801. 

1. 3) Balance A balance capable of measuring to the nearest 0.1 g. 

1. 4) Water Use distilled water or ion-exchange water, with the temperature at the time 
of test, (20 ± 2) X^. If a different temperature is used, record the temperature. 
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Annex 3 Fig. 1 Rain tester 

Procedure. From the specimens of 5 of the body, prepare three test pieces of 
approximately 20 cm X 20 cm ( ! ), press one sheet of 15 cm diameter filter paper for 
absorption weighed to the nearest 0.1 g tightly to the back of each test piece, fix them 
to the test piece holder, and attach to the rain tester so that the center of the test piece 
surface coincides with that of the spray nozzle with 30.5 cm in between. Adjust the 
height of the water column ( 2 ), make the spray nozzle horizontal, supply water from 
the water inlet, spray from the nozzle for 5 min, immediately weigh by blotting filter 
paper, calculate the permeation quantity (g) using the following formula, and express 
the mean value of the three test pieces to one decimal place. Record the height of the 
water column (cm) at the time of test in the test, results. 

Permeation quantity (g) =M-M 0 
where, . mass of the filter paper before the test (g). 
M: mass of the filter paper after the test (g) 

Notes (') The test piece may be prepared with a single sheet, double sheets, or 
material of surface cloth and lining put together as used for raincoats, etc. 

( ) Set the height of the water column between 0.6 m and 2.4 m, with a unit 
of 0.3 m. As required, increase the height of the water column by the unit 
of 0.3 m from the maximum height where the permeation quantity 
becomes 0 g until the minimum height where the filter paper is torn or the 
permeation quantity exceeds 5 g, and determine the permeation quantities 
at the respective heights of the water column. 
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b) Method B (BS Method) Method B (BS Method) is also called the WIRA method, and 
is as follows: 

1) Apparatus and material The apparatus and material are as follows : 

1. 1) Shower tester The shower tester is as shown in Annex 3 Fig. 2. For the shower 
head, use perforated polytetraflubroethylene plate as shown in Annex 3 Fig. 3 and 
for test piece holder, use a ribbed glass receiving plate (81 mm X 135 mm) as shown 
in Annex 3 Fig. 4 

1. 2) Vibrator The vibrator is such that' the test piece holder freely drops 30 cm 
vertically along the column standing on a heavy stand and strikes a rubber stopper to 
give an impact to the test piece. 

1.3) Stopwatch A stopwatch with a 0.5 s scale. ^ ' 

1. 4) Balance A balance capable of measuring to the nearest l mg, 

1. 5) Measuring cylinders Measuring cylinders of 50 ml and 500 ml to pour water into 
the shower head, and a 10 ml to 500 ml cylinder to measure the quantity of water 
passing through a test piece. 

1. 6) Filter paper Class 2 filter paper as given in JIS P 3801, circular in shape and 90 
mm in diameter. 

1.7) Water Use distilled water or ion-exchange water, with the temperature at the time 
of test, as a rule, (20±2)°C. If the temperature is other than this, record, the 
temperature. 
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Funnel 



Water (500 ml) 



Unit : mm 



Water-storage 
tank (50 ml) 



Flow-rate adjusting tube 
(inner diameter 1 .4) 




Annex 3 Fig. 2 Shower tester 




Unit : mm 



/ Perforated polytetrafluoroethylene plate which has 40 holes of 4 mm in\ 
\ diameter within a circular area of approximately 80 mm in diameter. / 



Annex 3 Fig. 3 Shower head 
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4£ 



87 



Unit : mm 



Test piece 

^Ribbed glass ■ , 
*^N^ receiving plate 



Annex 3 Fig. 4 



Where shower waterdrops fall 
on the ribbed glass receiving plate 



2) Test preparation Wash the ribbed glass receiving plate with water ( 3 ), immerse it in 
a 2 / beaker containing approximately 1.5 / of a surface-active agent washing liquid, let 
stand for 15 min, wash with running water ( 3 ) for 10 min, further immerse in a 21 
beaker containing water at approximately 50 °C for 1 min, take it out and dry. 

For the shower head part, dry the perforated polytetrafluoroethylene plate using 
tissue paper, place 90 mm diameter filter paper on top, add 2 ml to 3 ml water to let 
the plate adhere tightly to the filter paper, further press the filter paper slightly into the 
holes of the plate, and attach them to 'the bottom of water storage tank. 

Make the water storage tank horizontal using a level, add 50 ml of water, and raise 
the water level to approximately 8 mm. The water drops pass uniformly from each 
hole through the filter paper ( 4 ). Within 2 s to 3 s the water drops stop falling. Confirm 
that the water level at that time is approximately 5 mm. 

From the specimens of 5 of the body, prepare four test pieces of 125 mm X250 
mm. Weigh the mass to the nearest mg, place on the ribbed glass receiving plate, 
attach to the test piece bolder as shown in Annex 3 Fig. 2, fix at the proper place on 
the tester, and connect the tester to the measuring cylinder and the beaker. 

Notes ( 3 ) The water specified in 1) 1.7) need not be used. 

( 4 ) If the water drops do not fall uniformly from the holes, of the shower 
head, adjust the position of the filter paper with a glass rod or replace the 
filter paper. 



3) Procedure Using the shower tester given in Annex 3 Fig. 2, pour 500 ml of water 
into the glass funnel, open the valve under the flow-rate adjusting tube, and spray over 
the test piece for approximately 7:5 min ( 5 ). 8.5 min +2 S s later, detach the test piece, 
use the vibrator to remove the excess water-drops, and immediately weigh the mass to 
the nearest 1 mg ( 6 ). Calculate the water absorption (%) of the test piece using the 
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following formula, and measure the volume of water received by the measuring 
cylinder after passing through the test piece, as shown in Annex 3 Fig. 2, which is 
taken as the water leakage (ml) ( 7 ), and express the water absorption and water 
leakage as the mean value of the four test pieces ( 8 ). 

M-M 0 

Water absorption (%) = ■ 



Mo 

where,- M 0 : mass of the test piece before the test (mg) 
M: mass of the test piece after the test (mg) 

Notes ( 5 ) Adjust the flow-rate adjusting tube so that 500 ml water drops in 7.5 niin 
± 10 s. Open the valve so that the. water in the funnel maintains the water 
level in the water storage tank at approximately 7 mm, giving a stable 
shower flow (at this time, the waterdorps are approximately 65 mg). 

( 6 ) In order to prevent the loss of water from the test piece with water 
absorbed, weight the test piece in a closed container. 

( 7 ) If necessary, measure the time, until the amount of water leakage reaches 
10 ml. 

( 8 ) Measure to the nearest 0.5 % if the water absorption is 10 % or less, and 
to the nearest 1 % if it exceeds 10 %. Measure to the nearest 0.5 ml if the 
amount of water leakage is 10 ml or less, and to the nearest 1 ml if it 
exceeds 10 ml. 



0% 



mm 



ftlS. 



'c 



Errata for JIS (English edition) are printed in Standardization Journal* published monthly by 
the Japanese Standards Association, and also provided to subscribers of JIS (English edition) 
in Monthly Inforniation, 

Errata will be provided upon request, please contact : 

Standardization Promotion Department, Japanese Standards Association 
4-1-24, Akasaka, Minato-ku, Tokyo, 107-8440 JAPAN 
TEL. 03-3583-8002 FAX. 03-3583-0462 
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m.mm&e>mmjgu%kJ3& l 1099-^ 

Testing Methods for Water Vapour Permeability of Clothes 

'-■"3/ tt«w>Mi ^<?>fi»«ctt, ^33^^07:, twftikaLfcMwtt^tttts.ttitJWtB, 

•"(1) A 
- (b) A-2& 

:v (2> B (SE§£2j y r> 

'' : 'jB*^*^i***»fe 50cmJU_t, ?(?)44iOli?a^?, 10 cm «i»afcfl^^fe^*^1r*« 
■ 4. ttK** 
4.1 A » 

4.1.1 A-iataftA^-JAiS) . 

(1) ««Xt/tf«-(±, tfc^i*)*^*. 

fk ( 2 ) Ri$ 0.5 m/s t ti, a«o*&diLno+/t«A»^. #J 10 cm MtitiiiLWtxm&Ltz t m,&ti< 
0.3- 1.0 m/s xh -6 c: £ o 

(b) U BUR#«0K*Sr Inag 6 i^. 

(c) BM*L-CH1 fc3rf<>Oi: L. *<0»Ktt^ciK*^aiittO 0"C* o X, 

(a) si a so jis k 8125 imxc* 2* (*^»i5effl) (««)■] fwjftje^i^- 

ffl&i»a»i«tcisi<t-caaxr •y-^jcw-L-cra^Rtc^s <t -5 nan*-, ^y^vatrf u >^sr«»c«* 

**4:iaft40±2lC f 90±5% RH ^S^a^SI" &tt*&fIfl^SK Att, 1 WHW»lcK*ffc*lfc 

O) s as tfc^sc-caaiK^*^ 3 [a^^m-es-t- (s»wa*-c). 

^ _ iox(^-g,) 
- -u, /> :««*[g/(m».h)] 

5 : mmmm (cm 2 ) 
, 4.1.2 A^aw*-*-*) 
f (1) MAtfttft ilMttftli, SOtoifflv^, 

(a) nanaiiB 4.1.1 (i) ic»5e«o<>«o. 

(b) flS^tt^U 4.1.1 (l) tcM^o^Oo 

(c) 83*7^ BRBiJ t LTI2 2 (c^-tt<7)^ U ' *co»««i**»^aiattco fc^-Cio-C, *»o f 

(2) a ft 3.Wttft^fe,- *a»8cin^B»K»^* f 3«ta»-f*. * t *6 ft 40TC Klfitf) fc» 
g^-vri: ft40'C <D7k ( 3 ) ^ Jh| ^? 7 ro±fflii A, ft 10 mm ^tS ^ Ail ^> o H 2 o i ? 
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1 V -f (A-l %) 



2 aa*7y (a-2) m 



J|ft.& mm 






(3) 



& ( 3 ) >f.*>««7k 
ioxU-oi) 



P.: aflUE [g/(m 8 -h)] 

S : (cm 2 ) 

4:2 B -»'(ftBfcft-iJ9*3ft) 

(1) «iIS.V*tS« i #:<0t><0£J8v*& o 

(b) <ft¥C***U 4.1.1 (l)£S5ei" 

( d ) K«>4"3E*» #J 80 mm, ffi ? ft 50 mm, J? £ 3 mm ^J»»JffiJ!UORttJ£*> i 

(f) aa«atflttn7^^ ^L^( 4 )^8o%<7)a^?L««iS^<>o, j¥$ft25 M mco^u r h 7 

>£ ( 4 ) ^?L^i(i, *«l:»tSSKwl!l^*^?, 

"'(g) r a ai jis k 8363 >wa (isai)] tajg^to. 

(2) H ft 3. #J 20X20 cm (75* # ?<7)K»K-£, 3ft«t^o fi« ft 23t Ao fc 

; J: v-r(c^ft23*C ic^o/cSfefe^ «J ( 5 ) £SS 

^•y-r^fStfOft-f- An, »«K8We«»tt"7 4 K-C*»LTMM*fc1-&. 

^^twAn-So 15«-«^B»*Srft9aL,-Ete5-tt--r«*^(mg) «r»Si"6. 

;± ( 5 ) TfclOOml fc*tLTBMfc* 'J ^A300g *Jra jc-JMOJcK L T. es***rfi L fcttffl^ 6 ^ 0 

(3) a as sostaiKt*^, aaowi'estfssttit). 
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p _ 40x( gl -^) 
S 

z\iz, P : SigS [g/(m»-h)] . 
S : SiSSS (cm'.) 

0.3 sa*y^(B^) 



831 ft v? - 




1ft 1 : A-l m 200g/.(m».h) 

m 2 : B ft lQOOg/(m»-h) JIS L 0217 <0 103 <0£fef££ 3 nig 9 &-f . 



c 

hhW, -y 7*1*3 KtSSMfct LX<r>m^.Mi: & &m<vmi%(?>mm#mizft^i£m&$:MliE.i-2> A ^ 

(1) a m 

ffi • e&**« * (i t a6 *> <b z, smm* iz Mm x- £ £> „ 
(b) a-2 ^wM^^aii, affl*y-rrttcffi«jg* tfc*. l 

X, ig?I*y-7*rtf-*.?r Aix^?g«]^fc, a*£ •/ 7ft-W £HiStIil (401C, 50% RH) ttSg £ 

smmm^zmt, &i&&5?kmtt£ittfr &h&zmmmttiz&mx-£z. 

*&&<nmMgtmi£.izm.mx-$ 

(2) Bj4(»K*';-f ieois^^ftji, y-rn\zm&.ii y ">A?$?£tAn^arg* vr*«5i? 

4 - ISO«»tO)S^c^^-C *^fcK^i-i, ISO«,^t LTIi, ISO 2528 

^isogy&ia, m&t -syizwimMtLxmttJi'isv.utxti, z\tnm.&m.mmmmzAh.i>y3&x-, * 



—507— 



L 1099— 




JIS L 1099 cn A-l;i 
JIS K 6549 
JIS Z 0208 
ISO 2528 
ASTM E 96 60 

Desiccant Method 



JIS L 1099 <T> A-2S£ 
ASTM E 96 <n 
Water Method 



JIS K 6328 (:*A3I#) 
JIS Z 1504 (L*>ftS 



JIS L 1096 

JIS L 1018 (/ g*X*feJfei***&) 



(Sift:) fefflv^. 



JIS L 1099 CO B;£ 



JIS Z 0208 li, ^oiso»»fc»a»3»frL-cv^i. 

mat 2 iso mMc t **a» t ohm A 





ISO 2528 


JIS L 1099 <T> A-15£ 




r4*»*r (jf?3mmWT) 






24 l«M, 48 f$RQ JU* 96 B#Fb1 

3^H. 4B#MX(i8B#H 


ib*H 




■7-y m:J:4x-^ 






24I*IH 


mm 




A : 25±0.5*C, 90±2%RH 
B : 38±0.5*C. 90±2% RH 
C : 25±0.5*C, 75±2% RH 


40±2*C 
90±5% RH 
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